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for each physical disk unit, and 

control means for accessing one of said plurality of physical disk units which 
stores "the designated logical volume, in accordance with said number of operations, 

wherein said control means compares numbers of operations corresponding to a 
plurality of physical disk units which store said designated logical volume with each other, 
selects the single^hysical disk unit which has a minimum number of operations based on the 
comparison, and outputs a request to the single minimum waiting physical disk unit, 

wherein said control means increments the number of operations of said selected 
physical disk unit in accordance with a request for said operation and decrements the number 
of operations of a physical disl^ unit whose operation has been completed, in accordance with 
an end of said operation, 

wherein each of said physicals^isk units performs requested operations in a queued 
order, and 

wherein said memory stores a tableVidicating a correspondence of the plurality of 
physical disk units and said designated logicaNvolume; and said control means refers to said 
memory with said designated logical volume to seject said single physical disk unit on which 
said designated logical volume is allocated in accordance with said designation of said 
designated logical volume by a high-rank apparatus. \ 

3. (AO TW I Cte -AMENDED) The RA I D apparotuo accord i ng to cla i m 1 , where i n - s aid- 



W / 

/control means includes: 



a channel adapter circuK^performing interface control with said high-rank apparatus; 

a device adapter circuit acceding said physical disk units in accordance with a 
requested operation; and 

a resource manager circuit determinin^pne of the plurality of physical disk units to be 
accessed in accordance with said number of operations in said memory in response to a 
transfer request from said channel adapter circuit, anbvrequesting said device adapter circuit to 
•perform-aft-o p e rat i on access i ng said det e rm i n e d phy si calNj i sk un i t . — . 



4^a»^FWnJb AMbNbED) The RAID apparatus accor d i ng 10 c l a tn r3, whe i e ii re aicL__ 
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resource manager circuit increments a 
in accordance with the request for saj 
the physical disk unit whose 

device adlrfter circuit. 



numpenst operations of said selected physical disk unit 
^eratipffawa decrements the number of operations of 
completed, in accordance with the end of said 



■ 5. (A3 OMQE AMENDED) Th e RA I D appa r atus accord i ng to c l a i m 3, whoroin sa i d 
memory stores status iftfomiatipn indicating statuses of said physical disk units; and 



said resource manager, 
those physical disk units which/ store 
no r ma l phys i ca l d i s k u n i t. — 



refers to said status information to determine whether 
ignated logical volume are normal and selects a 



3esic 





(as FIVE TIMES AMENDED) An access control method for a RAID apparatus 
fomprising plurality of physical disk units storing a plurality of copies of each of logical 
volumes, and aydisk controller accessing any physical disk unit which stores a designated 
logical volume to thereby access said designated logical volume, said method comprising: 

determining plurality of physical disk units which store a designated logical volume; 

and 

selecting one of said s determined physical disk units in accordance with the number of 
operations requested to said physical disk units, said selecting comprising: 

comparing said numbers of operations of a plurality of physical disk units which store 
said designated logical volumes with each other, 

accessing the single physical disk unit which has a minimum number of operations 
based on the comparison and outputting a request to said single minimum waiting physical disk 
unit, 

incrementing the number of operations of saichaccessed physical disk unit in 
accordance with a request for said operation, and 

decrementing the number of operations of a physical "bi^k unit whose operation has 
been completed, in accordance with an end of said operation, 

wherein each of said plurality of physical disk units performs requested operations in a 
queued order, and 
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wherein said selecting further comprises referring to a memory storing a table indicating 
a correspondence of the plurality of physical disk units and said designated logical volume to 
select a physical disk unit on\vhich said designated logical volume is allocated in accordance 
with said designation of said designated logical volume by a high-rank apparatus. 



9. (AS TfcJR I CE AMENDED) Th e acc e ss co nt ro l method accord i ng to c l a i m 7, wh e r ei n 
said determining ste^d^termines said plurality of physical disk units in response to a transfer 
request from said high-ranl^^paratusiajid 

said selecting includes: 

requesting an operatidtf for accessing said physical disk unit determined in 
accordance with said number of operations, and^s. 

-aceesstrrg-s a i d phys i ca l d i sk un i t i n accordefoqo w i th sa i d roqucotod op e rat i on. 



10. (AS TWICE AMENDED) The access control method according to claim 9, wherein 
the number of operations of s$id determined physical disk unit is stored in said memory, and a 
memory location at which the'fiutabe^stf opef^tions is stored is incremented in accordance with 
the request for said operation and i^d^creMented in accordance with the number of operations 
of the physical disk unit whosV^pei^t&Q has been completed, in accordance with an end of 
said operation of said physical disk unit. 



1 1 . (AS TWtQE AMENDED) Th e- access contro l method accord i ng to c l a i m 7, wh ei^io- 
said selecting includes: , -j 

referring to status informajtpn to determine indicative of statuses of said physical disk 
units, stored in said memory, tofdeteft^ne whether those physical disk units which form said 
designated logical volume are normal; anfck 

■ s ele ct i ng a norma l phy si ca l d i sk un i t. — 




13. (as FIVE TIMES AMENDED) A RAID apparatus comprising: 

physical disk units storing redundatot logical volumes, a first of the redundant logical 
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)lumes being stored on one of the physical disk units, and a second of the redundant logical 
volumes being stored on another of the physical disk units; and 

a disk controller counting numbers of operations respectively requested of each of the 
physicahdisk units and accessing one of the first and the second of the redundant logical 
volumes based on a minimum number of the numbers of operation respectively requested of 
each of the physical disk units based on the counting, and outputs a request to the single 
minimum waiting physical disk unit, 

wherein s^disk controller increments the number of operations of an accessed 
physical disk unit in accordance with a request for said operation and decrements the number 
of operations of an accessed physical disk unit whose operation has been completed, in 
accordance with an end oksaid operation, 

wherein each of said physical disk units performs requested operations in a queued 
order, and 

wherein said disk controlleKrefers to a table indicating a correspondence of the plurality 
of physical disk units and said redunqant logical volumes to select the accessed single physical 
disk unit on which one of said redundaVt logical volumes is allocated in accordance with said 
designation of said one of said redundan\logical volumes by a high-rank apparatus. 



14. (as FOUR TIMES AMENDED) A R^ID controller accessing one of a plurality of 
physical disk units storing a plurality of copies of\each of logical volumes to thereby access a 
designated logical volume, comprising: 

a memory storing a number of operations requested to each physical disk unit 
corresponding to each physical disk unit; and 

a controller comparing said numbers of operation^scorresponding to a plurality of 
physical disk units which store said designated logical volume with each other, and selecting 
single one of said plurality of physical disk units which has a minimum number of operations 
based on the comparison and outputting a request to said single^irrinimum waiting physical disk 
unit, \ 

wherein said controller increments the number of operations of said selected physical 
disk unit in accordance with a request for said operation and decrements the number of 
operations of a physical disk unit whose operation has been completedVi accordance with an 
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end of said operation, wherein each of said plurality of physical disk units performs requested 
orations in a queued order, and 

wherein said memory stores a table indicating a correspondence of the plurality of 
physical disk units and said designated logical volume; and said controller refers to said 
memoryWh said designated logical volume to select a physical disk unit on which said 
designated^ogical volume is allocated in accordance with said designation of said designated 
logical volume by a high-rank apparatus. 



15. (as FO^UR TIMES AMENDED) A balancing access method for a RAID apparatus 
comprising a plurality of physical disk units storing a plurality of copies of each of logical 
volumes, comprising:^ 

comparing numbers of operations of a plurality of physical disk units which store a 

\ 

designated logical volume v^ith each other; 

selecting single one of\said physical disk units which has a minimum number of 
operations based on the comparison and outputting a request to said single mimimum waiting 
physical disk unit; 

incrementing the number of operations of said accessed physical disk unit in 
accordance with a request on said operation; and 

decrementing the number of operations of a physical disk unit whose operation has 
been completed, in accordance with an end of said operation, wherein each of said physical 
disk units performs requested operations in a queued order, and 

wherein said selecting further comprises referring to a memory storing a table indicating 
a correspondence of the plurality of physical disk units and said designated logical volume to 
select said single physical disk unit on which said designated logical volume is allocated in 
accordance with said designation of said designated logical volume by a high-rank apparatus, 
and wherein said balancing access method auto-adjusts loads between the physical disk units. 



16. (as FOUR TIMES AMENDED) A storage medium of ayRAID apparatus storing a 
program, said program which when executed by a computer causeMhe computer to execute 
processes comprising: 



6 



